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SUBSTITUTE SPECIFICATION 
^^®fOBILE TELEPHONE UNIT WITH BROADCAST RECEIVING FUNCTION 



[000 1 ] BACKGROUND OF THE INVENTION 
[0002] FIELD OF THE INVENTION 

[0003] The present invention relates to a mobile phone having a broadcast receiving function, 
and specifically to a technology for presetting a receiving frequency. 
[0004] DESCRIPTION OF THE RELATED ART 

[0005] With rapid multifimctionalization of mobile phones in recent years, mobile phones 
having broadcast receiving devices have become available. 

[0006] Broadcast receiving devices have an auto preset function for easily selecting frequencies. 
In such auto preset function, a receiving signal is detected beforehand using a receiving station 
searching function by frequency sweeping such as scanning and seeking. When a signal level 
exceeds a predetermined value, the sweeping is temporarily suspended, and frequency data 
corresponding to a receiving frequency at a time of the suspension is stored on a memory. And 
then, the sweeping is restarted to detect the receiving signal. 

[0007] This allows a user to easily receive and listen to a broadcast of a desired broadcast 
station by executing an auto preset function and selecting a frequency prestored on the memory. 
[0008] Japanese Patent Apphcation Publication No. HI 1-88123 discloses an art for easily 
performing the above-described auto presetting with a shorter time period. 
[0009] However, receiving frequencies differ depending on areas and countries. When a user 
would like to listen to a broadcast while moving around for a pleasure or business trip, the user 



needs to repeat auto presetting each time a receiving location of a receiving frequency changes. 
This causes a problem that it takes time to be able to receive the broadcast. 
[0010] Furthermore, even when a receiving frequency is prestored on the memory by presetting, 
the user needs to specify an area to which his current position belongs in order to set the 
receiving frequency. When the user does not find his current position in a foreign country, the 
user cannot identify his current position, thereby causing a problem that it takes time and effort to 
read a preset correct receiving frequency. 
[0011] SUMMARY OF THE INVENTION 

[0012] In order to solve the above problems, the present invention aims to provide a mobile 
phone having a broadcast receiving function that can promptly preset a receiving frequency 
depending on areas, and easily receive a broadcast at the receiving frequency, even when a user 
moves around for a pleasure or business trip and the like. 

[0013] In order to solve the above problems, the present invention is a mobile phone including a 
broadcast receiving unit that receives a broadcast, including: a storage unit operable to store 
position information of a base station in correspondence with a receiving frequency of a 
broadcast station receivable in an area indicated by the position information; a position 
information acquisition unit operable to acquire position information of a base station; a 
judgment unit operable to judge whether the acquired position information of the base station is 
stored in the storage unit; and a receiving control unit operable to, when the acquired position 
information is stored, read the receiving frequency corresponding to the acquired position 
information, and instruct the broadcast receiving unit to receive the broadcast at the read 
receiving frequency. 



[0014] With the above structure, when the receiving frequency of the broadcast station 
receivable in the area indicated by the position information is recorded in correspondence with 
the position information, upon acquiring the position information, the present invention can 
immediately set a receiving frequency of each broadcast station in the area indicated by the 
position information, and receive a broadcast at the receiving frequency. Therefore, the user does 
not need to repeat troublesome operations for setting a receiving frequency each time he moves 
around, and can easily and promptly receive a broadcast of a desired broadcast station in a 
location to which the user moves. 

[0015] Here, the receiving control unit, when the acquired position information is not stored, 
may include: a frequency detection unit operable to perform auto preset processing of detecting a 
receiving frequency of a receivable broadcast station; and a recording unit operable to record the 
detected receiving frequency in correspondence with the acquired position information in the 
storage unit, and the receiving control unit, when the acquired position information is not stored, 
may instruct the broadcast receiving unit to receive the broadcast at the detected receiving 
frequency. 

[0016] According to this, each time the user moves to an area where the user has never been 
before, a receiving frequency of a broadcast station receivable in the area is registered in 
correspondence with position information that indicates the area in the mobile phone. Therefore, 
a receiving frequency of a broadcast station receivable within a range where the user moves 
around can be registered in correspondence with position information for each range where the 
user moves around, in the mobile phone. Accordingly, when the user again moves to an area 
where the user has been before, the user can easily receive a broadcast of a desired broadcast 
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Station in the area, as the receiving frequency of the broadcast station receivable in the area has 
been registered in correspondence with the area in the mobile phone. 
[001 7] Here, the mobile phone may include: a table acquisition unit operable to acquire a 
frequency range correspondence table that shows a correspondence between area information that 
identifies a country or an area and a frequency range receivable in the identified country or area; 
and a specification receiving unit operable to receive a specification of a piece of area 
information, wherein the frequency detection unit may perform the auto preset processing within 
the frequency range corresponding to the specified area information. 
[0018] According to this, the auto preset processing can be performed in accordance with a 
frequency range available in a country to which the area indicated by the position information 
belongs, thereby promptly detecting a receiving frequency of a broadcast station receivable in the 
area, without performing wasteful auto preset processing within an unavailable frequency range 
in the area. 

[0019] Here, the frequency range correspondence table may show a correspondence among the 
area information, the frequency range, and an audio deemphasis amount in the identified country 
or area, the mobile phone may include an audio output unit operable to output audio, and the 
audio output unit may output the audio by deemphasizing an audio signal of the broadcast to be 
received based on the audio deemphasis amount corresponding to the specified area information. 
[0020] According to this, an audio signal of a broadcast can be deemphasized based on an audio 
deemphasis amount in a country to which an area indicated by position information belongs, 
thereby enables the user to listen to a broadcast having a high audio quality. 
[0021] Here, the mobile phone may further include: a reading time recording unit operable to, 
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each time the receiving frequency is read by the receiving control unit, record a last reading time 
of the receiving frequency in correspondence with an area number corresponding to the receiving 
frequency in the storage unit; a monitoring unit operable to monitor the last reading time 
corresponding to the area number at a constant time interval; and a recording deletion unit 
operable to delete a recorded number of receive counts of the receiving frequency relating to the 
area number from the storage unit for which no less than a predetermined time period has passed 
since the last reading time of the receiving frequency. 

[0022] According to this, a receiving frequency of a broadcast station in an area less needed for 
the user can be deleted first, thereby efficiently preventing wasteful consumption of a memory 
capacity for recording the receiving frequency less needed for the user. 
[0023] Here, the mobile phone may further include: a number of read counts recording unit 
operable to, each time the receiving frequency is read by the receiving control unit, update a 
number of read counts of the receiving frequency, and record the updated number of read counts 
in correspondence with an area number corresponding to a read number of receive counts in the 
storage unit; a monitoring unit operable to monitor the number of read counts corresponding to 
the area number within a predetermined time period; and a recording deletion unit operable to, 
when the monitored number of read counts is less than a number of predetermined counts, delete 
a recorded number of receive counts of the receiving frequency relating to the area number 
corresponding to the number of read counts from the storage unit. 

[0024] According to this, a receiving frequency of a broadcast station in an area to which the 
user less moves can be deleted first, thereby efficiently preventing wasteful consumption of the 
memory capacity for recording the receiving frequency less needed for the user. 



[0025] Here, the monitoring unit may monitor whether a memory capacity of the storage unit is 
full, and the recording deletion unit, only when the memory capacity is full, may delete the 
recorded number of receive counts from the storage unit. 

[0026] According to this, registration relating to a receiving frequency less needed for the user 
can be deleted first. Therefore, even when the memory capacity is full, a needed memory 
capacity can be kept without deleting registration relating to a receiving frequency more needed 
for the user. 

[0027] BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a functional block diagram showing a structure of a mobile phone 100 in an 
embodiment of the present invention; 

[0029] FIG. 2 shows a specific example of a country frequency range correspondence table; 
[0030] FIG. 3 shows a specific example of a preset frequency registration table; 
[003 1] FIG. 4 is a flowchart showing operations for radio broadcast receiving preprocessing by 
a control unit 105; 

[0032] FIG. 5 is a flowchart showing operations for auto preset processing by the control unit 
105; and 

[0033] FIG. 6 is a flowchart showing operations for radio broadcast receiving processing by the 
control unit 105. 

[0034] BEST MODE FOR CARRYING OUT THE INVENTION 

[0035] FIG. 1 is a functional block diagram showing a structure of a mobile phone 100 in an 
embodiment of the present invention. The mobile phone 100, as shown in FIG. 1, is composed of 
an antenna 101, a wireless unit 102, an operation unit 103, a display unit 104, a control unit 105, 



a memory 106, an audio processing unit 107, a microphone 108, a speaker 109, an earphone jack 
1 10, an earphone 1 1 1, a radio receiving unit 1 12, an electric field strength measurement unit 113, 
and a radio receiving anterma 1 14. 

[0036] The wireless unit 102 receives base station information, an audio signal, and a 
communication signal including character data and image data that are transmitted from a base 
station (not illustrated) via the antenna 101, demodulates the message and signals, and outputs 
the demodulated message and signals to the control unit 105. Also, the wireless unit 102 
modulates various data such as control data, audio data, character data, and image data that are 
inputted by the control unit 105, and transmits the modulated data to the base station via the 
antenna 101. 

[0037] Here, the "base station information" indicates base station information defined in the 
second generation cordless telephone system standard RCR-STD-28 (RESEARCH AND 
DEVELOPMENT RADIO SYSTEM STANDARD-28). The base station information includes a 
base station identifier that identifies a transmission source base station, a country number for 
notifying of a country to which the base station belongs, an area number for identifying a call 
area to which the base station belongs (hereinafter "area number"), and the like. 
[0038] The operation unit 103 receives various instructions and specifications from a user, and 
outputs the instructions and specifications to the control unit 105. For example, the operation 
unit 103 receives, from the user, a specification of area information that identifies a country or an 
area where the user is for starting roaming, and a specification of a frequency of a broadcast 
station to be selected, and outputs these specifications to the control unit 105. 
[0039] The display unit 104 displays a character and an image based on the character data and 



the image data inputted by the control unit 105. 

[0040] The memory 1 06 stores a broadcast station detection limit, a country frequency range 
correspondence table, a preset frequency registration table, and the like. 
[0041] Here, the "broadcast station detection limit" indicates a threshold value of an electric 
field strength of a receiving signal, the threshold value being a judgment standard whether to 
register a receiving frequency that is preset in the preset frequency registration table as a preset 
receiving frequency in auto preset processing performed by the control unit 105 described later. 
[0042] Also, the "country frequency range correspondence table" indicates a table that shows a 
correspondence depending on countries and areas among a frequency band range of an FM radio 
broadcast station (hereinafter "frequency range"), a step frequency that shows a change width of a 
frequency for searching the FM radio broadcast station, and an audio deemphasis amount. 
[0043] Here, the "audio deemphasis amount" indicates a deemphasis invariable used in FM 
radio broadcasts and the like, for performing deemphasis in order to lower a high frequency of a 
transmitting signal that is heightened to enhance audio quality to an original frequency level in a 
reception source. As the deemphasis invariable, either of two types of 50 ^S and 75 are used 
depending on countries and areas. 

[0044] FIG. 2 shows a specific example of the country frequency range correspondence table. 
[0045] Also, the "preset frequency registration table" indicates a table that shows a 
correspondence between an area number and a receiving frequency of each FM radio broadcast 
station receivable in an area shown by the area number. 

[0046] FIG. 3 shows a specific example of the preset frequency registration table. 
[0047] The audio processing unit 107 deemphasizes an audio signal inputted by the radio 
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receiving unit 1 12 based on an audio deemphasis amount specified by the control unit 105, D/A 
converts the audio signal, outputs the audio signal to the earphone 1 1 1 via the earphone jack 1 10. 
Also, the audio processing unit 107 A/D converts an audio signal inputted by the microphone 
108, and outputs the audio signal to the control unit 105. 

[0048] Also, the audio processing unit 107 D/A converts audio data inputted by the control unit 
105, and outputs the audio data to the speaker 109. 

[0049] The radio receiving unit 1 12 receives an FM electric wave at a receiving frequency 
specified by the control unit 105 via the radio receiving antenna 1 14, and outputs the FM electric 
wave to the electric field strength measurement unit 113 and the audio processing unit 107. 
[0050] The electric field strength measurement unit 113 measures an electric field strength of 
the FM electric wave inputted by the radio receiving unit 1 12, and outputs a measurement result 
to the control unit 105. 

[0051] The control unit 105 is composed of a microprocessor, a ROM (Read Only Memory), a 
RAM (Random Access Memory), and the like, performing radio broadcast receiving 
preprocessing, auto preset processing, and radio broadcast receiving processing as described 
below, in accordance with a control program stored on the ROM. 
[0052] (Radio Broadcast Receiving Preprocessing) 

[0053] FIG. 4 is a flowchart showing the operations for the radio broadcast receiving 
preprocessing performed by the control unit 105. The operations will be described with 
reference to FIG. 4. 

[0054] The control unit 105 receives a specification of area information fi-om the user via the 
operation unit 103 (STEP S401). On further receiving a presetting start instruction from the user 



via the operation unit 103 (STEP S402: Y), the control unit 105 acquires base station information 
transmitted from a base station whose position is registered via the v^^ireless unit 1 02, acquires an 
area number from the base station information (STEP S403), refers to the preset frequency 
registration table stored on the memory 106 to judge whether the acquired area number is 
registered in the preset frequency registration table (STEP S404). 

[0055] When the acquired area number is not registered (STEP S404: N), the control unit 105 
refers to the country frequency range correspondence table stored on the memory 1 06 to identify 
a frequency range corresponding to the received area information (STEP S405), performs the 
auto preset processing described later (STEP S406), and registers a receiving frequency of each 
FM radio broadcast station detected by the auto preset processing in correspondence with the 
acquired area number, in the preset frequency registration table (STEP S407). 
[0056] In STEP S404, when the acquired area number is registered in the preset frequency 
registration table (STEP S404: Y), the control unit 105 ends the radio broadcast receiving 
preprocessing. 

[0057] (Auto Preset Processing) 

[0058] FIG. 5 is a flowchart showing the operations for the auto preset processing performed by 
the control unit 105. The operations will be described with reference to FIG. 5. 
[0059] The control unit 105 sets the receiving frequency to a lower limit of the frequency range 
identified in STEP S405 shown in FIG. 4 (STEP S501), instructs the radio receiving unit 1 12 to 
receive an FM electric wave at the set receiving frequency. When a measured value of an electric 
field strength of the FM electric wave instructed to be received is inputted by the electric field 
strength measurement unit 113, the control unit 105 judges whether a receiving frequency of an 
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FM radio broadcast station has been detected depending on whether the inputted measured value 
exceeds a broadcast station detection Umit stored on the memory 106 (STEP S502). 
[0060] When the inputted measured value exceeds the broadcast station detection limit, and the 
receiving frequency of the FM radio broadcast station is judged to have been detected (STEP 

S502: Y), the control unit 105 records the detected receiving frequency in the memory 106 

J- 

(STEP S503), and judges whether the receiving frequency at which the radio receiving unit 1 12 
is instructed to receive the FM electric wave is no less than an upper limit of the identified 
frequency range (STEP S504). 

[0061] When the receiving frequency the radio receiving unit 1 12 is instructed to receive is less 
than the upper limit of the identified frequency range (STEP S504: N), the control unit 105 refers 
to the country frequency range correspondence table stored on the memory 1 06 to identify a step 
frequency corresponding to the area information received in STEP S401 shown in FIG. 4, and 
increases the receiving frequency by the identified step frequency (STEP S505). The control unit 
105 instructs the radio receiving unit 1 12 to receive the FM electric wave at the increased 
receiving frequency, and proceeds to STEP S502. 

[0062] In STEP S504, when the receiving frequency the radio receiving unit 1 12 is instructed to 
receive is no less than the upper limit of the identified frequency range (STEP S504: Y), the 
control unit 1 05 ends the auto preset processing. 
[0063] (Radio Broadcast Receiving Processing) 

[0064] FIG. 6 is a flowchart showing the operations for the radio broadcast receiving processing 
performed by the control unit 105. The operations will be described with reference to FIG. 6. 
[0065] Upon receiving a radio receiving instruction from the user via the operation unit 103 
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(STEP S601), the control unit 105 acquires base station information transmitted from the base 
station whose location is registered via the wireless unit 102, identifies an area number by 
acquiring the area number from the acquired base station information (STEP S602), and judges 
whether the area number is registered in the preset frequency registration table stored on the 
memory 106 (STEP S603). 

[0066] When the area number is registered (STEP S603: Y), the control unit 105 reads a 
receiving frequency of each FM radio broadcast station corresponding to the identified area 
number from the preset frequency registration table,. and allocates a receiving instruction of the 
read receiving frequency to a key of a numeric keypad (not illustrated) of the operation unit 103 
in ascending order of frequencies (STEP S604). The control unit 105 correlates a receiving 
frequency of a receiving instruction and a key of the numeric keypad. For example, when a key 
"1" of the numeric keypad is pressed by the user, the control unit 105 outputs a receiving 
instruction of a lowest receiving frequency to the radio receiving unit 112. When a key "2" of the 
numeric keypad is pressed, the control unit 105 outputs a receiving instruction of a second lowest 
receiving frequency to the radio receiving unit 112. 

[0067] Next, upon receiving a specification of a receiving frequency from the user via the 
numeric keypad of the operation unit 103 (STEP S605: Y), the control unit 105 instructs the 
radio receiving unit 1 12 to receive an FM electric wave at the specified receiving frequency 
(STEP S606), refers to the country frequency range correspondence table stored on the memory 
106 to identify an audio deemphasis amount corresponding to the area information received in 
STEP S401 shown in FIG. 4, specifies the identified audio deemphasis amount to the audio 
processing unit 107 (STEP S607), and monitors whether the area number acquired from the base 
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station information received via the wireless unit 102 is changed (STEP S608). 
[0068] When the area number is changed (STEP S608: Y), the control unit 105 proceeds to 
STEP S602. When the area is not changed (STEP S608: N), the control unit 105 judges whether 
a radio receiving end instruction is received from the user via the operation unit 103 (STEP 
S609). When the radio receiving end instruction is not received (STEP S605: N), the control unit 
105 proceeds to STEP S609. 

[0069] In STEP S605, when not receiving the receiving instruction of the receiving frequency 

from the user (STEP S605: N), the control unit 105 proceeds to STEP S609. 

[0070] In STEP S603, when the specified area number is not registered in the preset frequency 

registration table stored on the memory 106 (STEP S603: N), the control unit 105 performs the 

auto preset processing (STEP S610), registers a receiving frequency of each FM radio broadcast 

station detected by the auto preset processing in correspondence with the acquired area number in 

the preset frequency registration table, and also allocates receiving instruction of each detected 

receiving frequency to a key of the numeric keypad (not illustrated) of the operation unit 103 in 

ascending order of frequencies (STEP S61 1), and proceeds to STEP S605. 

[0071] While the mobile phone 100 according to the present invention has been described based 

on the embodiment, the present invention is not limited to the embodiment. 

[0072] (1) For example, in the embodiment, the mobile phone 100 performs the radio broadcast 

receiving preprocessing, the auto preset processing, and the radio receiving processing, for FM 

electric waves. However, the mobile phone 100 may perform this kind of processing for AM 

electric waves. 

[0073] Also, instead of or in addition to the radio receiving antenna 1 14 and the radio receiving 
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unit 1 12, the mobile phone 100 may include, as a compositional element, a television receiving 
antenna and a television receiving unit for receiving television broadcasts, and perform this kind 
of processing for received television broadcast electric waves. 

[0074] (2) Also, in the embodiment, the auto preset processing is performed for each area 
number included in the base station information transmitted from the base station, and the 
receiving frequency of each FM radio broadcast station detected by the auto preset processing is 
registered in the preset frequency registration table. However, instead of for each area number, 
the auto preset processing may be performed for each base station identifier included in the base 
station information. 

[0075] Specifically, each time a base station identifier included in base station information 
changes, the mobile phone 100 may perform the auto preset processing, and register a receiving 
frequency of each FM radio broadcast station detected by the auto preset processing in 
correspondence with the base station identifier in the preset frequency registration table. 
[0076] Furthermore, by including the components of (1) for receiving television broadcasts, the 
mobile phone 100 may perform this kind of registration processing for television broadcast 
stations. 

[0077] (3) Also, in the embodiment, the memory 106 of the mobile phone 100 stores the 
country frequency range table. However, an external server may store the country frequency 
range table, and the mobile phone 100 may acquire the table via the Internet. 
[0078] (4) Also, in the embodiment, the mobile phone 100 acquires the area information by the 
user input. However, the area information may be included in base station information and 
acquired from the base station information. 
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[0079] (5) Also, the following may be employed: each time it reads a receiving frequency from 
the preset frequency registration table, the control unit 105 acquires a time at the reading, 
registers the reading time in correspondence with an area number in the preset frequency 
registration table. Furthermore, the control unit 105 monitors each reading time at a constant 
time interval, and deletes a receiving frequency relating to an area number for which a 
predetermined time period or longer has passed since the last reading time, from the preset 
frequency registration table. 

[0080] Furthermore, by including the compositional elements of (1) for receiving television 
broadcasts, the mobile phone 100 may perform this kind of deletion processing for television 
broadcast stations. 

[0081] According to this, a receiving frequency of radio stations and television stations in an 
area less needed for the user can be deleted first, thereby efficiently preventing wastefial 
consumption of the memory capacity for registering less needed receiving frequencies. 
[0082] (6) Also, the following may be employed: each time it reads a receiving frequency from 
the preset frequency registration table, the control unit 105 updates the number of read counts, 
registers the updated number of read counts in correspondence with an area number 
corresponding to the read receiving frequency in the preset frequency registration table, and 
monitors whether the number of read counts within a predetermined time period is less than a 
predetermined number of counts. When the number of read counts is less, the control unit 105 
deletes the receiving frequency corresponding to the area number from the preset frequency table. 
[0083] Furthermore, by including the compositional elements of (1) for receiving television 
broadcasts, the mobile phone 1 00 may perform this kind of deletion processing for television 

15 



broadcast stations. 

[0084] According to this, a receiving frequency of radio stations and television stations in an 
area to which the user less moves can be deleted first, thereby efficiently preventing wasteful 
consumption of the memory capacity for registering less used receiving frequencies. 
[0085] (7) Also, the control unit 105 may monitor whether the memory capacity is fiiU. Only 
when the memory capacity is full, the control unit 1 05 may perform the above-described deletion 
processing in (5) and (6). 

[0086] According to this, registration relating to a receiving frequency less needed for the user 
can be deleted first. When the memory capacity is frill, a needed memory capacity can be kept 
without deleting registration relating to a receiving frequency more needed for the user. 
[0087] INDUSTRIAL APPLICABILITY 

[0088] The present invention can be used as an art for easily presetting receiving frequencies 
and receiving broadcasts in a mobile phone having a broadcast receiving fimction. 
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